
ED 124 143

AUTHOR
TITLE
,INSTITUTION

PUB DAT2'
-NOTE
AVAILABLE FROM

ED4S PPICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

DOCUMENT RESUME

IR' 003 531.

'Lyman, Elisabeth Rj.
PLATO Highlights.' Third Revision. -

Illinois Univ., Urbana. Computer-Based Education
Lab.
Dec 75
37p.
PLATO Publications, Computer-based Education Research
Lab,.252 Engineering Research Lab, University of
Illinois, Urbana, Illinois 61801 ($1.15,-prepayment
required)

MF-$0.83 Há-$2.06Plus Postage..
*Bibliographies; *Coiputer Asiisted Instruction;
*Computer Oriented Programs; Computer Prograis;
Computer Storage Devices; Higher Education; *PrograM
Development
*PLATO; Programmed Logic for Automatic Tea'Ching
Operations

This document describes the developient of the PLATO.,
.system,end six figures illustrate the'Chronological developmento
PLATO terminals; lesson programing ,languages, ,instructional material,
and system usage. A list of finahcial suliforters of PLATO and the
Computer-based.Educational Research Laboratory is followed by a
chronological listing of highlights'in PLATOs history. The last,
section of 'this document is a chronological bibliography of ;62 PLATO
publications written between-1961,and 1975: (CH)

*****************************************************************
* Documents acquired by ERIC include many informal unpublished
*,materials not available from other sources, ERIC makes every effort *
* to obtain 'the, hest copy available. Nevertheless, items of marginal *

* reproducibility are ofteh encountered and this.affects the quality *

* of the miTfiche and hardcopy reproductions ERIC makes available *

* via the EREC Document Reproduction Service A:Busy. EDRS is not *

* responsible for the quality of the orinal document. Reproductions *,
* supplied by EDRS are the'best that can }fie made from the original. *,

*********************************************************************r-
,



PLATO /HIGHLIGHTS

ELISABETH R LYMAN

U.S
DEPARTMENT OF HEALTH,

EDUCATIONA WELFARE.
NATIONAL INSTITUTE OF

EDUCATION

THIS DOCUMENT HAS BEEN REPRO.

DUCED EXACTLY AS RECEIVED FROM

THE PERSON OR
ORGANIZATION ORIGIN-

ATING IT POINTS OF VIEW OR OPINIONS

STATED.00 NOT.
NECESSARILY REPRE.

SENT OFFICIAL
NATIONAL INSTITUTE OF

EDUCATION POSITION
OR POLICY

T'E EIYIS ,

I."` SF N A" I'f:1

, CFR L.
T,

f)7,1,`r
HEPE10

r *YSTEM HE

'1414'f,
;0,,,1 icr, THE COPYSIGHT

University of Illinois



a

"PERMISSION TO REPRODUCE THIS COPY-
RIGHTED MATERIAL HAS BEEN GRANTED BY

C

o.nrOier -1001,a8 Qutt4;o
Lzio . \V; no 5

TO ERIC AND ORGANIZATIONS OPERATING

UNDER AGREEMENTS WITH THE NATIONAL IN-

STITUTE OF EDUCATION FURTHER REPRO-

DUCTION OUTSIDE THE ERIC SYSTEM RE.

QUIRES PERMISSION OF THE COPYRIGHT

OWNER

Copyright- cy 197-4i 19-75- by-ther-Boar-ii of -Trustees_

of the University of Illinois. .

First printing May 1974
Devised December,1974

Revised June 1975

Revised December 1575

Grateful acknowledgement is ekpressed to the many
supporters of the PLATO project who are listed on
page 10 of this report.



4>

. Acknowledgements

Grateful appreciation is expreopsed to Gail Fish

for her dedicated help in the preparation ana production
40.

of the first edition of this report, to Elizabeth Crabtree

for her help, in updating the PLATO bibliography for the

second and thiid edition, tb Sheila Knisley for typing

the manuscript and to Wayne Wilson for the graphics work.

atitude is also expressed to William Golden for

his enco agement and helpful suggestions.dUring.the

writing of he report.



Table of Contents

Page

DeVelopment4of the PLATO System 3

;Financial Supporters of the pLATO 'Project 4 10
-

highlights in PLATO's History 12
. .

Chronological List of PLATO Publications 16

V
a.



M
as

sa
ch

us
et

ts

C
on

ne
ct

ic
ut

N
eL

.A
rs

ey
D

e 
sw

or
e

M
ar

yl
an

d

D
is

tr
ic

t o
f C

oh
irr

ib
ia

t
o



eloptentof the PLATO System
-

0 ,

As a result Of conversations 1.n 1959 among engineers,, physicists,

psychologists and educators, research.was started in 1960 in the Coordinated
*

.1

Science Laboratory at, the University of Illinois to explore the possibili-

ties Of automation in individual instruction. A teachlng system called

PLATO (Programmed Logic for Automatic Teaching Operation).was invented ?pd

developed initially in the Coordinated Science Laboratory under the directIon-7.
- -

of Dr. Donald Bitzer. The PLATO system utilized a high sieeedigitaI-computer

as the central control element forteaChing a number ofatudents.pimultanOugly.

In the course of the first seven years of PLATOIs existence, the,:sYstem

grew from one terminal to/seventyone-.(tWenty of wnich:Weii operable siM14'-;-
/ T

taneously)"(Figure utilized-three'different computers:(Figure.3) and

employed four languakes-:(Figure4). Niting thia.:period about 300-pro,-:;

grams, of which.180:Were lessonS,14tre'written for the SySitem.t0 illustrate

or demonstrate itapexibility for teaching as well as for eddcational and

research (Figure 5).,

In January 1967, the University of Illinois 9rganized the CoMputer-
A

Education Research Laboratory and,moved the PLATOproject from ifte

Coordinated Science'Laboratory into the new laboratory. Dr;.-Sitzer con-

tinued the direction of the PLATO"development. The purpose7of the new

laboratory Was'to continue the research and operation of the PLOb system.

Work in the laboratory concentrated on the:educational aspecteof the

PLATO III teaching system-with particular emphasis. on the most. efficient

use%f,,PLATO III (the twenty termiiiar-System and on the development.of
. -

the hardware (equipment), software (computer programs), and courseware

_(educational ma laid; for an economical large-scale compu ter2based'.

educationalsystem) LATO IV).

Fvom 1967 through 1972 the use of the PLATO III system reached peak

capacity with approXlmately sixty hours assigned to student class time per

week (Figure 6) and authors relegated .to ;iriting their lessons on the system

from lafe evening-until the early hours of the morning, while system pro-

grammers had to experiment on and correct the basic program problems during

the rest of the night. The ,ptorage medium for PLATO lesson material was

changed frompagnetic tape to disk storage and the interactive interpretive

prograT for the TUTOR language improved to allow time-sharing of the system,

416
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by students and authors simultaneously as well as to add new features to the

language. The computer and the available terminals were then being used as

efficiently as pOssible. Lesson material proliferated'rapidly (Figure 5)

and work in many new subject areas was

The actudl-tes ting of the large scale comput -based educational system,

PLATO IV, began with the arrival of many commerc ally'manufactured PLATO IV

terminals. during the summer of 1972. These terminals utilized plasma display

panels as the visual display rather than stor4e cathode ray and television

tube preSentation. Extensive development of the TUTOR language for'PLATO IV

enabled PLATO authors to convert their PLATO III lessons to the PLATO IV

system and to develop new PLATO material. Classes taught using PLATO IV

terminals of fIcially.began in February,1973 and the teaching with PLATO III

-was phased out in June of that year.

Concurrent development ofl.mprovements to the computer system, of the

design and construction of auxiliary equipment, of the scope of the TUTOR

language and of curricular materials has been the PLATO project pattern

since 1973. Every phase of the system has either been improved or expanded.

In February 1973, a new CDC compute' CypER 73, replaced the CD9,6000 series

machine (Figure 3). Extended core storage (ECSI,was increased/in 1 February 1974

by 500,000 words to a total of 1 mill on and-in-Decen&i- 19tr-a-tatar--
of two million words. A larger disk storage system was provi4d (one in earlc--

1973 and an even larger one in March 1974). A. touch panel'atthchment and a

random access audio facility have been developed for the terminal, and new

memory storage systems are being investigated.' In addition, a second4gener-
.1

ation version of the PLATO-terminal has been built. Meanwhile; as terminals

have been received from the manufacturer, they have been installed in many

locations. The PLATO network now includes, about 146 locations, twenty-six

on the campus of the University of Illinbis and the others in locations

ranging'from San Diego, California, to 3oston, Massaci settss and Orlando,

Florida, to upper New York state, as well as one terminal at the University

of Stockholm in Sweden (Figure 1). The present network has been terminated

at approximately 950 terminals. -Two other PLATO systems are now in opera-

tion, one by'Control Data Corpoiation in Arden Hills, Minnesota, and one at

Florida State University in Tallahassee, Florida. As.Predicted technological

developments improve_computer and communications systems, plans call for .

.possible expansion of the CERL PLATO network and the addition of other PLATO

9
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networks in the foreseeable future so as to provide many, many fhousand,

users with high-quality computer-based education at a low cost.

Along with the hardware development, the softwape for fhe syptem has

also been immeasurably improved. Many of the sophisticated re i eats and

extensions of-the TUTOR language have been a result of suggestions from

the many users onthe system, suggestions arising as the users experimented

with and developed curricular-materials. -Th4 language is now highly flexipIle

- and offers capabilities from compile calculations for daziling-gtaphics to

powerful judging routines.

Curricular material developmen for the PLATO IV system has obviously

hada major emphasis during the la t two years (Figure 5). Particular

attention has been paid, at the uest of those supporting the laboratory,

ege level and for elementary reading_andto materials for the community

mathematics. Howevera teaching

been written. 'Tested materials a

hours in about seventy subject ar

preparation. Details on the ava

found in CERL Report X-41, nos.

The increase in student con

1964, is Plotted in Figure 6. 'A

systei is shown in Figure 7.

'between January 1, 1975, and No

erials for many other areas have alsO

e available for about 3500 instructional

as with many more,hours of Material rift

lable PLATO curricular materials are to be

3.

t hoursonthe PLATO system from 1960 to

rate data available on the usage of the

'Mon terminal hours use was recorded

r,19, 1975.

An independent external evaluat n of eaching using.PLATO was begun

in September 1974 in community college cour es in accountancy,-biology,

chemistry,, English and mathematics, and in elementary school curricula /in

beginning reading and intermed
1

ate mathematics. This external evaluation

is being tarried on by the Edu

Jersey, at the Chicago City Co

Illinois, and in several eleme

acting in the spring of 1976.

4

apional Testing Service of Princeton, New

leges, and Parkland College in Champaign,

tary schools in Urbana and Champaign, termin-
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Financial Supporters of the PLATO Project

PLATO in the Coordinated Science Laboratory
_

1960-1962

A

1962-1964

1964-1966

1966-1967

1964-1967.

1966r1968

1966-1967

,,-

Support extended to the Coprdinated Science Laboratbry
of the UdiVersity of Illihois jointly by the Department
of the Army (Signal ,Corps), Department of the Navy
(Office of Naval Research), and the Department of the
Airyorce (Office of!Scientific Research) vioder Signal :

Corps Contract DA-36-039-SC-85122

Support extended to the Coordinated Science Laboratory
of the University of Illinois jointl. by the Department

tffl-ee'

of the Army, Departmeiatsof the Navy 0 of'Naval
Research), and the Deparekent of the it Force (Office
of. Scientific Research) under Department. of Army ontract
DA-36-039- TR US AMC 02208 (E) s.

Support extended_to the Ooordinated Science Laboratory
of the University-of Ill ois under the Joint Services
Electronics Program by t e Department of the Army,
Department of the Navy ( ice of N search) and
'the,Department of the Air Fo 6 ( ice o Scientific
Research) and by the Advanced Research Pr ects Agency
Under Department of Army Contract A-28-04 -A4F-411073)

Same as 1964-1966 except under Contract"DAAB -67-C-0199

Advanced Research Projects Agency through'Of ice of'
Naval Research under Contract Nonr-3985 (08)

United States Office of Ed4cation under Contract
0E-,6-10-184

Control Data Corporation

4
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PLATO in the Computer-based Education Research Laboiatory

1967-1970

,1967-present

196,7-present

1967 -present

1968 -1976,

1969-present

1971-1973

-1971-i973

1971-1973

1972-1973

1972-1974

1973-1976

Subcontract from Mercy Ho pital School of Ntirsing

through contract under Nu se Training Act of .1964
from Public Health Service, Division of Nursing
United States:Department of Health, Education and
Welfare under. Contract,NPG-188-01

State Of Illinois

.

Control Data Corporation

Gip/ens-Illinois, Inc, C.

National Science Foundation'under0ContracisWF G1814V
NSF GJ 974, NSF 65i29981,, NSF C-723

r 4

MetrOpolitan Museum of Art

United States Air Force Contracf F-30602-72-C-0141
United. States Air Force Conttsact. F- 30602- 73 -RADC

':---

Ford Foundation undexICOtract 710=0293

Unieea States Agency-fft'Internfitidfial,Development
Contiact CSD-2937

United States Department of Health, Education and
uelfare through Illinois Regional MedicalPrograth.

United States Air Force COntr*t F-41609-72-C-0050

Advanced R9search Projects Agenc through, United'

States Army Contract DAAC-15-7 -C4077

15
D
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Highlights in PLATO's*HistorY

PLATO tn'the Coordinated Science Laboratory

June 19,60 - irat design for PLATO complete (single station con-
eisting'of keyset and CIty.with provision for simultaneous
display of computer-generated characters and photo-,

graphic slide).

Fall 1960

November 1960

January 1961

March 196Ir'

Spring 1461

Fall 1961

,Spring 1962'

Summer 2

November 1962

January 1963

Spring 1963.

411. 1963,

une:1964

October 1964

Fall. 1964

December 1964

PLATO goes into regular research operation (2 hours per
day using ILLIAC I computer) as project of Coordinated
Science Lahoratory.

First formal demonstration of PLATO in operation.

PLATO II,goes into'operation (two stations operating
simultaneously).

First use of remote terminal with PLATO (30 miles from
computer).

PLATO first used with 'Instructional material (high school
math and French gtsmals:

College level material firSt used on PLATO (Netx;fork
Synthesis lessons).

PLATO firf used to provide part of accredited college
court (Math 195, University-of

4.'
Yr

Inquiry type 'logic de7lopedfor

PLATO first,used to collect and proceSt physiological
information (heart rate) as part of student respone data.

PLATO shifts from ILLIAC I to CDC, 1604 computer.

PLATO first used to provide part of.accredited professiona
course (Nursing). )

PLATO III first used (capability for expansion to 32
stations).

Two different lessons simultaneously available to clabs
using PLATO%

Provision for inter terminal communication between PLATO

PLATO used for control of real experiments in physical
sciences' (all stations able to observe outcome and per-
form analysis of results).

.

ine editing of . PLATO lesson prps41.b1e e students
use lesson.

R,

16
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January 1965

-14--

CATO (Compiler for Automatic Teaching Operations) completed.

Spring 11965. PLATO first used for extensive portion of accredited college
course (EE'322).

Fall 1965

March 1966

May 1966

Summer.. 1966

First college course (Library Science 195) given completely
by PLATO.

o

Expansion of PLATO III to 20 rerminals.completv:_

PLATO operating on own.CDC 1604 computer.

&Ail:4e on-line author editing 'program first used (MONSTER
tape editor).

'

PLATO in the Computer-based Education Research-Laboratory

January,1967 ,Computer-based Education ReSeaich Laboraiory.(CERL) formed4
for continued operation of and research on- PLATO.,

Summer 1967 TUTOR author language first used on PLATO (specifically
designed for authors with TO background in computer use).

March 1968 NSF grant awarded for first steps of development of PLATO IV
(ultimately to consist of more than 1000-student terminals
re4uiring only telephone line communication with a large central
compufer). Terminals use the plunge display panel developed
at the University of Illinois instead of the more costly

-June 1968,'

CRT presentation.

'Disk storage added giving .on-line-editing capability to
.authors while students are operating (any combination of-
up to .20 authors or students simultaneously operating).

June 196.8 Delivery, of first commercially produced 4" plasma panel
(OwenJWIllitois).

-December 1968 14 station remote PLATO demonstration center'in operation

\
at Mercy Hospital (3'other4 centers operating by February,
1969).

Multiple dish storage in operation. Up to 150 lessons
available to students (fo use) or authors (for editing)
during a.class session.

. ..

June 1.969

November 1969 1 remote station operating at Springfield High School,
Springfield, Illinois, ninety miles from Urbana.

Summer 1970 720 hours of instructional material developed; 100,000
student contact hours of use by this date.
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January 1971 On -line- remote demonstration for NSF-1n Washington, D.C.

May 1971 Delivery of first 512 x 512'Digivue display themory

June 1971

Summer 1971,

January 1972

June 1972

Summer 1972

August 1972

August-1972

Fall 1972

Winter 1972

February 1973

June 1973 : .Phasing out of.the use of the PLATO III system for
,

teaching.,

June 1973

September 1973

Fall 1973

November 1973
5 terminals; Russian keysets.

Winter 1973-1974 Second PLATO system started by Control Data Corporation
in Minnesota. -

device from Owens-Illinois.

Delivery of first PLATO IV terminal from Magnavox
Company.

1100 hours of instructional material developed; 130,000
student contact hours of useby this date.

Four PLATO IV-terminals in operation.

20 PLATO IV terminals in'operation. O -line PLATO IV
demonstrations between January 1972 an June 1972 in"
many-locations from California to MassachUSetts,'
-Canada to:Texas.

On ale PLATO IV demoAstrations in ItaLT, Germany;.

-

and'Switze4laryi., , N\

1600 hours of PLATO III instructional material deVeloped,
154,000-student contact hours of use of the PLATO sys-
tem to date. Instructional sequences available in.
about 70 courses.

40 PLATO IV terminals in operation.
- /,

Intensive PLATO IV lesson development. .

1

250 FLATO.IV.terMinals in operation at apkoximately
40 locations, (15 on the Universayof Illinois campus
and about 25 off.

CDC CYBER 73 computer installed.

PLATO on-line demonstration in Mexico. -

PLATO on-line demonstration in Sweden.

300 PLATO IV terminals in operation at 50 sites.

PLATO on-linedemonstration in the Soviet Union -

January 1974 500;000 words of extended core storage (ECS) addqd.

18
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V .

February 1974 1500:hoUrs of available PLATO IV instructional' material
1500 hours of instructiaa7r71,aerial in preparation.
Over 90.college cOurseslusing,PLATO.

Marth 1974 .

.e

450 terminals operable.
New disk system operational (CDC 844).

April 1974

,July 1974

Simmer .1974

September 1974

Fall 1974

Second PLATO 'system operational at Control Data
Corporation, Minneapolia, Minnesota.

70Q terminals operable.
2500hours available curriculay materials.

' -

PLATO on-line demonstration in Budapest, Hungary.

Formal external PLATO evaluation started by Educational
Testing Service. -

,PLATO terminals located at approximately 100 sites:

\IV

23 sites on tbe'campus at the.Uniyersity of Illinois,

a
in elementary schools, 1 in a High sahool, as well

.,- s?terminals at about 40 colleges and universities,
17 government projects and 12 miscellaneous sites.

-N.

461 1 1974 1.

Third PLATO system in oppratitymat- Florida State University,
Tallahassee, Florida. '

December 1974 Addition of 1 million words of extended core storage.

... Spring 1975

Summer 1975

November 1975

Many lessons written in other CAI ianguages^(particularly
medical lessons) 'being translated to TUTOR for use on
the PLATO system.

-PLATO IV terminals (CERL network) located at 146 sites:
26sites on the University of Illinois campus, 10 ele-
mentarYschools, 3 high schools, 6 community colleges,
22 govarnment-supported institutions, 31 medical sites
(17 situated at colleges or universities), 32 colleges
and universities, 16 miscellaneous.

, One million terminal hours of usage by students
and author's logged in,the period between January 1,
1975; and November 19, 197.51:'' Approximately 1500
:authors on the system using 11;000 lesson spaces

A
, of which -over 4500 are considered tested "finished
lessons" varying in student .cozpletion time from a
few minutes for some'to several hours for others.



' CHRONOLOGICAL $TDF PLATO PUBLICATIONS**.

1. Bitzer. D. L., P. Br unfeld, "Automated Teaching Machine (PLATO)," ,

Patent disclosure (April 6, 1961).

'2. Bitzer, D. L., P. Braunfeld! and'W. Lichtenberger, ''PLATO:- An \
Automatic Teaching Device," CSL Report 1-103 0961). Also

appears as "PLATO: An Automatic Teaching Device," IRE

Transactions on Education, E-4, 157-161 (December, 1961).

3. Bitzer., D. L., W.' Lichtenberger, and P. G. Braunfeld, "PLATO II:
A Multiple-Studentv Computer Controlled Automatic 'Teaching Device,"
CSL'ReportsI-109 (1961). AlSo appears as"PLAT0011: A Multiple-
Student 'Computer Controlled Teaching Machine," *rogrammed Learning
and Computer-based Instruction, ,ed. by Coulson; John Wiley & Sans,
New York, 2Q5-216 (1962).

4: -Bachman, R. G., "Application of a Computer- controlled Automatic
Teaching System to Network Synthesis," CSL Report 1-115 (1962).

5. Bitzer, D. L. and P. Braunfeld, "Description and Use of a Computer
Controlled Teaching System," Proceedings of the National
Electronics Conference, New York, 787-792 (1962). Also appears
as "A Computer-Controlled Teaching System (PLATO)," New Media
n Hither Education, ed. by Brown and Thornton, National EducatiOn
ssociation, Washington, D. C.,. 108-110 (1963).

6. Bobot k, H:,,"Capacity.of the. PLATO II System, Using the CSX-1
omputer as the Control Element," CSL Report 1-118 (1962):

7. Braunfeld,. P. G. and L. D. Fosdick, "The Use of an AutOmati
Computer System in Teaching," CSL Report R-160 (1962).
Also appears as "The Use of an Au&mstic Computer Syst n

Teaching," IRE Transactions' in- Education, E-5 156-167 (Se te er,

1962). -

(

Bitzdr, D. L., "PLATO: An Electronics Teaching Device," paper
presented to the Annual Meeting of American Soc.'Engineeringir
Education, Philadelphia, Pa, (June, 1963). Also appears as
"PLATO: An Electionias. Teaching Device, Simulation Models for
Education," Phi Delta Kappa (19.64).

. Bitzer, M., "Self-directed Inquiry in Clinical.Nursing Instruction
by Means of the PLATO Computer-Controlled.Simulated Laboratory,"
CSL Report R-184 (1963). Also appears as "Clinical Nursing
Instruction via the PLATO Simulated Laboratory," Nursing Research,
15(2) -(Spring; 1966).

10. Avner, R. A., -"Heart Rate 'Carrelates of.Insight," CSL Report R-198
(1964). / . .

**Please note: CERI, X)7Reports 1 -4, 6-12, 14, 16, 17,22, 23, 25, 26,229", 32-34-
_ ,

and most other CERL publicatioUs prior to 1972 are out of print,'..

'OA
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11. Avner, R. A., "Detection of Rate Changes in-Periodic Phenomena," CSL Report
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